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YBSTRACT -
. ' This document is a descriptive sumnary of , the Georgla
p Institute of Technology'!s- semiotics laboratory. A review of the geoals
and objecclves of the laboratory is followed by a description of the
( facilities, incldding the computer software. The capabilities and
uses of the laboyratory are outlined for classroon experlments,

instructional experimeats, and research experlnents. A réview vf the

problens and needs of tle laboratory concludes the document. (CB) R
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v . ' The follow1ng descrrptive summary of the Georgla Tech Semiotics Lab
. 4

L ) was prepared for the ICS Ad Hoc Comm\«tee on Labs.

| I GoalS‘and\pbjecgives - - . . : '
K A. Goals ) *, . T

The semiotics lab at Georgia Tech iS'chrténtly designed to

g

’ support 2 n iber of different codrses of both general and technical r

xperimeﬂts qvailable in the 1ab have been<£hosen

~ . ' nature. Tne

P .
\\\\7 . _.largely w1th
K . preSently unde way prueiv.for.tbeir irtrinsic se

[ ‘!/ ', L P . - ’ -
. : The lab is Lntended to nOt only educate the s udent with

ese C'OUI'SES in m1nd however several experiments are

tLC. interest.

v cértaln.pxgérimental techniques and empirical ‘results in se¢1ot1cs“

- but to 1nst111 in the student the class;cal attitude of other

h o ) -/ - .
‘s : sc1enV1flc labs 'namely that_of questioning nature. It is not ~ : .

o . - > ) >
_ , suff1c1ent'merely for, the 1nstructor to tell the sgudent that such Af

and such a result holds,ibut the student should tesk the relation ™

. ’ - for himself. It is alsolintended that the development ‘of. su&h & .

I

lab will give us the opp%%tunlty to buiid up some sophisticated

‘.ai _ - fac111t1&s with wh1ch 1t1W111 be p0551b1e to carry.out some semlotic B
i . . experiments of a more sc1,nt1f1c purpose. ' - ..: i ‘ } 5
_ B. Objectives .. l ’ - ’
e . . Student work lin the Lem1ot1cs lab i's ﬁone for a number of
. ‘ . purposes. Among the morekimportant are, the follow1ng < 2 -

1. To teach aand to cLeriéy the fundamental principles of semiotics.
" In (hls function the 1ab_seqyes as an auxiliary to the lecture
> - : - o ) >

" <" work of the\course. 2 R )

i
| S
2. To. stimulatc the stndcnt s Qurxosxty and tq 1nstxll a sc1ent1P1c

o - , ) 'attxtude° that of questioning_naCUre rather thafi taking things (SN
©. .

. ' - for granted ot accepting things on trHSt. ‘, - : X
- f . . .- 3. To emphasi7e the factnthat a semiotic formula i§ a mathematica] v
. - shorthand for express1ng»the results of an experiment., _
~ - - N
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. . e ' 4., To introduce the tudvnt to’a number of measuring instruments'

R \ . and technlques, many of which are widely used in other flelds ,
inguistics, psychology, anthropology, soc1ology,”and

3

. such aih
O ~ so”for ' ¢
5. To give practlce 1n drawing conclusions and'in thinking. along

te
LI "

f R . /
. scientific 11nes , )

. ,
. 6. To give practice i yriting a neat, clear Teport of experimental

. results%

7. To give practice in keepinj d neat, clear’ scientific diary.

-
- .

I1. Facilities

)

-’ A. General L
- L[4
> - . - . .

o BecauSe of ourkschool s computer, a heavy re11ance is'placed on

.

\

) ' computer techniques*and 1nstrumentat10n in most of the experiments.
) ’ ' In contrast with more traditiomal labs, such as a physics or '
chemistry lab, which include a larg hysical facility for housing
T ) a number,of students plus the equipment ‘for runn1ng the experlments,

T the undergraduate semlotlcs lab has nO-Such facilities. Since most e

i - of the experiments may be carried out on ap individual basis and _do > .

’

N

" .no& require the. phy51cal—prox1m1ty of the lab instructor and the

student, such facilities are "not absolutely needed. The prlmary

AN

components of the lab are a cpllectlon of text samples and samples‘

<

of other sign usagses,’ and a’‘collection’of analysis programs and .,

¢ other computerforlented ‘sefniotic 1nsﬁrumentat1on for the’ Burroughs -
r - ’

' - ' B5700 Informatlon System. .There 1s a 1ab manual‘available which

Tt has a lengthly introduction in order to helﬂl&;ient the student
. N B}
. . who 1acks 22hackgfound of famlliarity with scientific labs. Thls T

R N .
B I 1ncludes s txons q{ the scientlfic diary or 1ab notebook data

and its treatment ca1cu1atlons with. slgnlficant flgures, measuring

A
1 —~ .

7 instruments nnd technlqyzz and the 1ah report. xnﬁlly thefb 1¢ B

.. 5 : a small phyledl facxlity to house the graﬂuate students who ﬁre

AN R e - ~

: B worklng in the lab, thelr experlments, nd“thé1r equlpmeht. 5 1y
.

o Vo Fquipment in thé lab consists prlmarily of several eidohtic .

.

B : deviometers, several sets of iconic stimull, and a borrowed pro;ector

B : and screen for exposing the stimulf.and a.borrowed timer *for measuringv
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i . \ g response times. We anticipate be{n$ able to acquire a 2-field™ . "
' ( -~ - projection T-scope, QF eye movement detector .and an ontotic integrator

. , S, 4 - . .
. A in the very near future, for mqre refined gxperiments involving ,
. . 3
’ ° -, A PSS . B .
.th perceptojn, interpretation, and memory;of. visual signs.
- R B . - y - $ e
r * . - . L3
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S . * B. Hard Co N L, e
} \ . . - !

i Lo . For manual\geasurement and analysis

’

‘ . Coe 1. Dictionarid . 6 v
L x . 2. Comparative Bibles 1. ; S -
Lo \ _ (4 languages) ' ) : g -
o \ .3. Novels ' 2 o
l . ' ’ - 4. - File Listings | .4 -
}"\ﬁotals . B ! : o
i . . .
\\ . C. -Machine Readable Copy, . N ' -
KL ’ For automated measurement and analysis |
Voo : ° ) . Corpuses
. -\ - - N
: \ 1. American English . ' 4
\ . : ~7 i
' 2. Braille . /‘ 1 .
\ ' ‘e *
' \ 3. German, e R 3
_; ) :\ 4. Aphasic - . e ‘ ‘1 _,
. S \s Phonemi€ . ;- R
: . 7 * - N i . ot
v - - . - . . T°7IN.$ . N . 11 5
.D. § Etware (examples only, not exhaustive listing) i .
e Lo T -
L Pl : 1. “\System Softwane )
- « . ‘ y
a) - File conver51on rbutines for 700
R ° ‘ File maintenarce routinegsfor the various corpuses
< : y s
2. atical Software
. . . 2
: 7 om numbe¥ generators
' ; J” . quare and rank correlation analysis /
. v = 7 " c),‘Non—ll ar gchLRQIOH and nxymptotlc csL1m1Linn
R . []
L - j3. Application Software ) o : )
I C | f) ‘Productiom of art1fic1ai word -forms of order5’0-3 by
- B .\ A > .
. random numbgr generation .
©o. N o 'g) Production ‘of artlflcialﬂybrd forms of+all finite ordées
. f\“‘ i '( © by random samplimg o‘ext. . S . ;;;{»;"
; & \ ', . e S W
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34 . analysis from 1-50,000 tokens. -
j) -Production of artificial word fggms of varigble Markov
' orders. ) “. C -

1.

2. Two File Cabinets.(?ér~hard copy-stdra%e) ,
3. Four Desks. - I '
.4, One Tape Raqx and 36 Reels of Tape .

5. One Lab Work—Bench :

6. One Response T1mer (1 ms. to } min. )

71.. One Carqpse11811de Projector C

'Q. One Tape RecoFder - . Yoy

9, Three Eidontic Deviometers . N .

10. 'One Projection Screen \‘"

h) (h\ractcr count routines

i) altl orders: monogrdm, d1grams, trigrams{

ii) all representations: graphemlc, orthogrpphic,

- phonremic, etc.

iii) all alphabets: Lat1n German, Cyr1111

&

k) Articulatory features analysis.

Physical Facilitdes

One Lab Room e 15" x 15"

11. Varlous ?lug Boxes and hxten51on Cords

12. One (veny rudxﬁantary) Tachlstoscope

Our Most Press1ng Need is fora 2- Fleld Projection T—scope and

.Machine Readable Dictionariks (two

the need of an eye motion detector

funds required anproilmate $7,d00.
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1. 'Capabilities and Use' ' -
' It is necessary‘to distinguish bet&een experimehts which ﬁve‘

been developed, debygged, and now work smoothly on a mass préddctfka N

instrucdional basis; our conceptual capabilities for funning’inétrué—

,  tional experiments; and our capabilities .for doing original research.

. . N Lk
. . . » !

A. Classroom Experiments .o e C o
" .

1. Law of Zipf and Estoup’ B N P

(R . ,

K3 } . .
a) measurement of twvpes and tokens in samples of natural..

)

language text

- b) number—frequeﬁcy analysis . ‘ : . .
" g) 'rank—frequency analysis ‘ : d . ;‘ : "
' d) tunning type-token analysis - . j
v 2. Lénguage usage populations and Jjnferential statistics

3. Infdrmati;n sources of Markov orders.0 thru 3 by random numﬁer(

- .

* S

generation. .
. Shannon's experiment to tegt Markov's Law, the increasing
'd ’

4

similarity.of értificiél words generated by random processes

t - of ihcreasidg Markov orders to the shape of natural ladgqqge
RIS words; R=>0.88, p =:0.999 .
" At - - q
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. >
.
‘ L)

. L 4
| , 5. The measurability of cidontic deviance. .
s r\ 4 . )

. L B B. Conceptual Capabilitics for Iastructional Experiments
- * - =

1. All zZipf-Jung laws'hg% involving meaning (including:

N . ) - ar Law of lef and Estoup . '
1 . o
, ) b) Law of Abbrev1at10n
u R ' .'t) Fowler's Law of Repetition ’ . -
- d) Jung's Law¥f Word Association - L -
v o, . e) But.not Zipf's Law of Meanings or Baker's Law of Restrictibé.
~. L2, Goo¥truction of evaluation of the eidontic deviometer.
‘ . 3. 1nf9fmation sources of aLl-finitE Markov orders by random
‘ sampling of .text. "
* . 4. Cluster anélysis of word shape vs. mass sorting vs.. dichotomous
& . )
L . sorting. ’ . o -
. ’ '( pap
) had 5. Instrumental con51stency problem for eldontlc deviance. T
] . 6.' Stability and s1gn1f1cance testing of grapheme relative //
‘. - frequenciés for varioug k1nds of natural language text. .
1 7. Statistical significance of various proposed equations for
1 ~ L the Law of Estoup and ‘zipt. o . ) / .
) " 8. Evaluation for vagf6us ratural languages and for'%ar1ous styles
. R 'of usage of p and 8 in Mandelbrot's equat1on for theaw jof
“  Estoup and-Zipf: , - b . '
b s " i . . ."_ - N ‘
o . , _ Wyt =B . ‘
1 S L P=C S N
L o . . S - - . . R el
9. Statistical significance of various proposedeequétion§'for'tﬁg .
- o . : T/K functiom. , . s e St -
. 10. Use of the semantic differential. : )
. ' '11.:Verification.of Osgood's law of congruity. .
£" - c. Capabllitles for Research E {ments A "\ ﬂ.°' y .
~ ~ . ~ - /' .
G 1. Evaluation of T/K ratio as functlon of age,'language, .
/ ‘ R psychological state, etd. g
. ' . 2. Evaltation of the length concept (i.e. determine the unit of
lenght) in the law of abbreviatlon" length vs. frequency., ,
- 3: Evaluation of form of. the length vs. ‘number of meanings ‘curve.
. ’ . Is this & law of types ot tokens? ’
7~ . . : . .
.! " . ’ -
‘ ’ .G L]
- . . .I , ‘ .
. T e o, A
- ' ¢ AN 7 )
‘*huqm 0 .“ ' . Y ) -~




4. Herdan's contifgency. pr m. ‘ o

7 .

f ) . 5. 1Isolation-of thk me coding structure for cogn1t1gc memory .

Presently trying to 1solaté the characterlstlcs of :;;gyc
e to

- . fd\

8c1ng using iconic stimulus squares. When we are
- . _, _ . .
completely. isolate these we will replicate the Bernbach ) '
N experiment , and’ measure the type memogy accessed. The hypothesis

is that it will be purely short term.memory. Similarly sypboliq

ding —> long term'memopy and indexical coding and sensory

- - - . S

‘ o . memorys This\opens up all of the recent experiments in

cognifive psychology as tools for interpreting the. semantic

- L}

structure of signs. - ) :

6. Miller-Bruner-Postman Experiment and the measurement of Shannon's  °

£

: . curve (the relative information per symbol'Vs. order of approxi-

mation to Engllsh)) Requires both T-scope and Eidontic Deviometer.

& : . a) Shannon s curve: Relative Information per letter .in Enghsh T

4 for letter sequences of+ various: orders, Go—called redundancy .

v ) * curve'of bngllsh .as a function of Markov order ., o s

b) M-B-P conclusion: Human information processing rate is a o
,

constant independent of relative §hape or order of - 'ﬂA ”

‘. . o »

.

approximation. .. . o <

¢) Procedure for measuring the Shannon curve:

%¥ first replicating M-B-P results with our improved’ equipment

and ver1fy1ng their conclusxon, we can reverse their procedure-

and assgme a constant 1nformation proce551ng rate and ‘ -
. measure the Shannon curve. Setting value of comstant, | e

\
Shapnon gave upper and lower bounds. We can measSure the

curve with experinfental tolerances much finer than Shannon ‘s

~
-

bounds.
s : V. ,EroLlems and Needs . . §

- : A.. Acce951ng ‘Sufficient Varieties of Text SampLes

1. presently worklng with Dr. Rumﬂ%ugh of Georgla State in order-

‘ to obtain machine readabie corpus of non-— human Yanguage use o

- -~
. - .

. - . ; (Ldna the Chimp). : ' . . p

T 2. negotiat1ng a c00peratrve agreement with Georgia Mental Health

N Institute for magbine'readahLe samples of schizophrenic usage
’ > . \ and other agénciés'for manic-depressive éorpus, Univqrsity
‘-j ! : of South Florida for additions to our machine readable¢ aphasic

& ) '. . ! ffl:ev ) . ‘ ¢ 1

5 ) ¢ l - - - ..
l: MC | . ~ ‘e . 8 —\7;——‘__\;-*’ -
. —— .
i o . —_— = -
) Fulloxt Providsd by ERIC ’ . , . i o — - .
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Aruitoxt provided by Eic:

‘nged help of gg&fengﬁes for additional corpuses of different
’ ¢

3.

usa| gl:s K

-

Text book, medical records, etce

v S

v

By Acqu1sit;on of qulpment

To date acquisition of equipment

bulld beg, borrow, or steal. -But

has been malnly 1nvent

funds are now regulred for purchase. Usual&y there are not
1nstruments avallabIe for certaln specific requirements and

1nvent10n is a nece551ty. This requlres extremely c%ose and

3
-flexible cooperation with an 1nstrument shop. . - <
* v
* C. Space . . . , Y
. * - [}
.To daEE‘Ehefghysical facilities are small and we would be '
crowded wicp one more graduate student. We must find a way
to make mpre room. / ) o
o * . ¢
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